Objective: to study the effect of antireflux therapy in the form of PPI and sodium alginate, on the voice outcome after phonomicrosurgery of vocal fold polyps. Study Design: All patients with vocal folds polyps were seen in the outpatient clinic and phoniatric unit of otorhinolaryngology department, Zagazig University Hospitals in the period from July 2016 to January 2018. Patients were divided into 2 groups one group received antireflux therapy in the form of proton pump inhibitors (omeprazole 20mg twice daily plus liquid alginate (gaviscon advance) one table spoonful 10ml 1×3after meal and at bed time. The duration of treatment was 8 weeks. The other group wasn't received antireflux therapy postoperative. Results: A total of 24 patients met inclusion criteria and divided into two groups. In the two groups of 12 patients each from our study there was a statistically significant improvement regarding laryngeal evaluation, grades of dysphonia, the acoustic and aerodynamic parameters i.e. jitter (p = 0.001), shimmer (p = 0.02) and maximum phonation time (p = 0.001) and AFF (p = 0.04) in the group in which proton pump inhibitor and gaviscon advance were taken postoperative (group A) while in group B there is no Statistically significant difference in Average fundamental frequency.AFF, Jitter, Shimmer (p value above 0.05), but there was statistically significant difference in HNR (p = 0.05) and Maximal phonation time(MPT) (p value 0.008).
INTRODUCTION
ocal fold polyps are common in the general population. They affect the vibratory vocal fold function resulting in significant dysphonia which is often surgically correctable {1} . They are confined to the superficial lamina propria (SLP) of the vocal folds {2} . Nowadays, phonomicrosurgery is the most common treatment of vocal fold polyps, and became a new standard of care to remove pathology in these cases without scar formation. The term phonomicrosurgery was introduced in 1994, the principle of which lies in maximal preservation of the layered vocal folds microstructure, that is the epithelium and superficial lamina propria (SLP) {3} . It is fact that laryngopharyngeal reflux (LPR) plays an important role in pathogenesis of benign vocal fold mucosal lesion including polyps by its acidic (HCL) and non acidic (pepsin and other enzymes) component {4} . Its pathogenesis entails that its non acidic component (mainly pepsin) bound to tissue, acting as initiator, then acid component (HCL) activates it, acting as promoter, causing tissue damage and predisposing to vocal fold mucosal lesions {5} . Laryngopharyngeal reflux become more prominent especially after meals (post prandial reflux) this is because gastric distention after meals result in transient loss of lower eosophageal sphincter competency and so increase gastroeosophageal reflux {6} . Liquid alginate is used in treatment of symptoms of reflux disease for many years, sometimes in combination with proton pump inhibitors (PPIs) or H2-receptor antagonists. It is effective by producing a mechanical antireflux barrier within the stomach. The formation of barrier decrease risk for further symptoms due to reflux of gastric contents into the esophagus so, combination of proton pump inhibitors (PPIs) (act by decreasing acid component but not non acidic component of GERD) and liquid alginate (decrease acidic and non acidic component) is expected to give synergistic antireflux effect {7} . The aim of the work is to study the effect of antireflux, in the form of PPI and sodium alginate, on the voice outcome after phonomicrosurgery of vocal fold polyps.
PATIENTS & METHODS

METHODS
Data accrual
The present study was approved by the institutional review board at Faculty of Medicine, Zagazig University.
Patient-based outcome measures
Patients who fulfilled selection criteria were treated by cold phonomicrosurgery after videolaryngoscopy and voice assessment (grade of dysphonia scale and acoustic analysis) were done and patients were divided into two groups. One group received antireflux therapy in the form of proton pump inhibitors (omeprazole 20mg twice daily plus liquid alginate (gaviscon advance, Reckitt Benckiser Healthcare (UK)) one table spoonful 10ml 1×3after meal and at bed time. The other group wasn't received antireflux therapy postoperatively. Re-evaluation of patients after two months using videolaryngoscopy and voice assessment using grade of dysphonia scale and acoustic analysis then compare preoperative and postoperative results between two groups.. STATISTICAL ANALYSES Data were collected and entered using the statistic package SPSS V12.Data were summarized using mean, standard deviation (SD) and range for quantitative variables, and percent for qualitative variables.
Comparison between groups was done using T test, paired T test, and chi-square tests. P-values less than 0.05 were considered as statistically significant and p-values less than 0.001were considered as highly significant. RESULTS Twenty four patients were included in this study. Our patients were candidates of outpatient clinic and phoniatric unit of otorhinolaryngology dept. in Zagazig University Hospital. Patients were divided into two groups, group A which included 12 patients in which antireflux therapy in the form of proton pump inhibitor and gaviscon advance was taken postoperatively. and, group B which included 12 patients who didn't receive these medication postoperatively . Table (5) shows a statistically significant difference in MPT and HNR pre and post intervention in control group, while regarding AFF, Jitter and Shimmer, there is no statistically significant difference in pre and post intervention among group B (without antireflux therapy). Table  ( 6) shows that There was statistically significant difference in dysphonia grade pre and post intervention with 5 patients (41.7%) resorted to grade I after surgery in group B (without antireflux therapy). Table (7) shows that group A with antireflux therapy has Ezzat A., et al…..
-232-higher percent of improvement than group B without antireflux therapy . Our study was based on post prandial reflux which is a physiological process affecting both normal subjects and patients with gastroeosophageal reflux disease. It occurs due to two factors, the first is the increasing rate of lower eosophagial sphincter relaxations and competency due to gastric distention after meals {6} , the second factor is the formation of gasric acid pocket {12} .These two factors lead to increase gastroeosophageal reflux after meals.
In a study performed by Roh and Yoon,
{13}
; which was directed at studying the effect of acid and pepsin on glottis wound healing as a Simulated Reflux Model, this study found that glottis wound healing is significantly affected by acid and pepsin in the experimental study as simulated reflux model. They advocated antireflux treatment in patient who undergoes laryngeal surgery to minimize injury by gastroeosophageal reflux.
Based on the above, there was a concept of giving PPI after phonomicrosurgery, however PPI affects the acidic component of the reflux not the non acidic component.
Liquid alginate is a naturally occurring substance found in a particular type of seaweed which has been used in treatment of symptoms of reflux disease for many years, sometimes in combination with proton pump inhibitors (PPIs) or H2-receptor antagonists. It is effective by producing a mechanical antireflux barrier within the stomach and forms a 'raft' over the stomach contents, which helps prevent gastric reflux (both acidic and non acidic) coming back up into the oesophagus. The formation of barrier decrease risk for further symptoms due to reflux of gastric contents into the oesophagus. So, combination of proton pump inhibitors (PPIs) (act by decreasing acid component of GERD) and liquid alginate (decrease acidic and non-acidic component) is expected to give synergistic antireflux effect {14} . Our study was designed to evaluate the effect of combined antireflux therapy in the form of proton pump inhibitor and sodium alginate in the form of gaviscon advance liquid (Reckitt Benckiser Healthcare (UK) (sodium alginate (500 mg) + potassium bicarbonate (100 mg) in every 5ml) on the voice outcomes after phonomicrosurgery for vocal fold polyps.
In this study, Vocal fold polyps were found to be more frequent in males (17) than females (7) . This observation may be explained by that in Egyptian males are more voice abusers, than females. The age of patients in the present study ranged between 12 and 60 years with a mean of (35.6±13.47), Vocal fold polyps showed no statistically significant association with gender. Smoking causes the blood flow through vessels to decrease. It also increases carboxy hemoglobin {15} , with consequent reduction in the ability of hemoglobin to deliver oxygen to tissue leading to the possibility of thrombosis in the vocal fold mucosa. These deleterious effects of smoking lead to hypoxia and ischemia {16} . However in our study, 6 patients were smokers and so there is no significant role for smoking in our study.. In our study 14 patients had gastroesophageal reflux. 6 of them had a history of smoking.
The gastric fluid is highly acidic but the stomach lining cells have special properties to resist irritation from its acidic fluids. The lining cells of the throat and voice box are sensitive to the gastric fluid and exposure to Ezzat A., et al…..
-236-stomach fluid reflux causes significant irritation to the voice box resulting in various abnormalities and voice disorders. In our study 16 patients had gastroesophageal reflux {17} . 4 of them had a history of smoking. Although reflux induced injury to the larynx was often referred to as posterior laryngitis, this term is inaccurate because it disregards the majority of laryngeal tissue injury that results from reflux {18} . In the present study, 21 patients had a history of voice abuse 14 of them had gastroesophageal reflux (history of treatment). All the factors were very intermingled and acting together to cause the development of the laryngeal mucosal lesions. So we can consider Vocal fold polyps as a multifactorial disease. All patients underwent videoendoscopic laryngeal evaluation, grading of dysphonia, acoustic and aerodynamic analysis in the preoperative and postoperative periods (2 months after surgery) and postoperative voice therapy for selected cases. The main line of treatment aims at improving voice function for patients to meet social and professional demands on voice.
For vocal fold polyp intraoperatively, general anaesthesia is induced using endotracheal intubation with a reasonably small diameter. Surgical microscope is used and it is practiced through direct "suspension laryngoscopy". Sharp instruments were used including special knifes, forceps and scissors. Endoscopic assessment of the field was done using a zero degree telescope, 4mm diameter. The patients were divided into two groups, group A was received combined antireflux therapy in the form of proton pump inhibitors (omeprazole 20mg twice daily plus liquid alginate (gaviscon advance, Reckitt Benckiser Healthcare (UK)) one table spoonful 10 ml 1×3 after meal and at bed time. The duration of treatment was 8 weeks. The other group B didn't receive antireflux therapy postoperatively.
Two months following surgery, videoendoscopic laryngeal evaluation, grading of dysphonia, acoustic and aerodynamic analysis were done. As regard grade of dysphonia in group A (with PPI and gaviscon advance intake) in relation to the cases preoperatively and postoperatively, 8 patients (66.7%) resorted to grade 0, 4 patients (33.3%) resorted to grade I with p value of 0.000 which means a statistically highly significant difference (P ≤ 0.001).
Regarding grades of dysphonia in group B (without antireflux therapy) in relation to the cases preoperatively and postoperatively, 5 patients (41.7%) resorted to grade I, while 7 patients (58.3%) resorted to grade II, with p value of 0.03 which means a statistically significant difference.
Comparing grades of dysphonia between group A and group B, there was Statistically highly significant difference in group A and Statistically significant difference in group B, In group A 8 patients (66.7%) resorted to grade 0 which mean no dysphonia unlike group B, all patients resorted to grade I and II not grade 0.
As regard the acoustic parameters in group A (with antireflux therapy) in relation to the cases preoperatively and postoperatively, the Average fundamental frequency.(AFF) is reduced with (p value of 0.04), the shimmer test (p value of 0.02), and Harmonic to noise ratio(NHR) (p value of 0.005), were reduced and there P value below 0.05 which means that there are statistically significant difference among cases preoperatively and postoperatively, the Jitter is reduced with (p value of 0.001), the Maximal phonation time(MPT) is increased with (p value 0.001) which means that there were Statistically highly significant difference.
Regarding the acoustic parameters in group B (without antireflux intake) in relation to the cases preoperatively and postoperatively, there is no statistically significant difference in average fundamental frequency.AFF, Jitter and Shimmer (p value above 0.05). but in the Harmonic to noise ratio(NHR) (p value 0.05) and Maximal phonation time (MPT) (p value 0.008) there are statistically significant difference among cases preoperatively and postoperatively(P value ≤ 0.05).
Comparing the acoustic parameters postoperatively between group A and group B; all acoustic parameters show Statistically significant difference (P ≤ 0.05) except MPT and jitter show Statistically highly significant Ezzat A., et al…..
-237-difference (P ≤ 0.001) in group A. while no Statistically significant difference in all acoustic parameters in group B except, MPT(P = 0.008) and HNR (P = 0.05). In a study performed by Lee et al {19} (prospective randomized controlled study); A total of 48 cases of hoarseness of voice due to vocal fold polyps were studied. The study was directed at comparing the results of surgery on voice outcome with and without the use of antireflux therapy (in the form of proton pump inhibitor only which work only on acid component of reflux. this study concluded that Postoperative PPI treatment did not significantly influence voice outcomes after phonomicrosurgery in patients with vocal fold polyps.
In a study performed by Ruiz, et al {20} ; a total of 51 cases of benign vocal fold lesion including polyps were studied. The study was directed at comparing the outcome of surgery with and without the use of antireflux therapy (ART) in the perioperative period in a preliminary retrospective study. The study parameters were Voice Handicap Index (VHI)-10 and Reflux Symptom Index (RSI) scores , Both t test and regression analyses confirmed no statistical significant difference between the ART and non-ART and this study conclude that antireflux medications did not significantly influence outcomes after phonomicrosurgery in patients with benign vocal fold lesions including polyps.
In a study performed by Kantas et al
{21}
; a total of 112 cases of benign vocal fold lesion including polyps who suffered from LPR (diagnosed by history and 24 h pH monitoring). The study was to evaluate the effect of laryngopharyngeal reflux on the healing process of surgical laryngeal trauma in a prospective study. Within the group of patients who didn't take PPI, six patients presented granulation tissue or recurrence of the polyps and in two of them revision surgery was needed. RFS and RSI scores showed significant improvement postoperatively, across all the three groups of patients (third group with no LPR), with major differences observed in the group treated by PPI. Comparison of the postoperative RFS and RSI scores between the two groups of patients with LPR showed statistically significant differences in both, indicating better treatment outcome in those patients who had received PPI. It may be thus concluded that LPR influences epithelization and recurrence of laryngeal polyps or Reinke edema in vocal cords, after partial or total decortication. Surgical outcome is superior in patients with LPR with preoperative and postoperative anti-reflux treatment. CONCLUSION The intake of combined proton pump inhibitor and gaviscon advance liquid is beneficial if taken after phonomicrosurgery for vocal fold polyp to overcome the acidic and non acidic components of the reflux with statistically significant results, Therefore, we recommend the intake of proton pump inhibitors with sodium alginate in the form of gaviscon advance liquid after phononomicrosurgery of vocal fold polyp to enhance voice outcomes.
For our knowledge, this is the first prospective study about the effect of combined administration of PPIs and sodium alginate (in the form of gaviscon advance) postoperatively after phonomicrosurgery for patients with vocal fold polyps. We hope this study to be the core for further studies in the future on a larger numbers of patients and for a prolonged time of follow up.
